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:= L2R([0, T ], dt)
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ξ 7→ F (ξ) = ∫ T
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Projx : H → {x1, . . . , xN}
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Proj−1x ({xi}) ⊂ {ξ∈ H | |xi − ξ|H = min
1≤j≤N
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|X − xi|2H) = ‖X − X̂x‖22
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(xi − xj| . )H = 0
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: (x1, . . . , xN ) 7→ ‖X − X̂x‖2 = ‖ min
1≤i≤N













































































































































f 6≡ 0 »C`bPRj_^3jUﬃ|R_7xh_aP9xziay·ixr`Up{i`PRUk3eRxz|Rixr`j}kfe9xzc`bjIxr`jpzcUﬃibibpzi7_ajcR}ﬃUW`bPRUjlc`UTzixz
jlc `PRUiaj{P`YP9xzcR| _bjl|RU(jl_¥xzl®xI^3_ 9cRjl`bUeRcR|RUﬃi&`PRUx_b_bemShym`bjp{c°p¢`bPRU(`PmUTp{iaUTS. 

PRUﬃc















ﬂﬃﬂ !"$#%ﬂ !&!&%(' M
v§c³xt7jl=UTia`Y_bU`b`jlcRcRp_beR}~P³{lp{9xzGibUﬃ_beRµ`PRp{|m_T»FUﬃzUTc p{iW«xzeR_b_aj¤xzc°ymibp3}TUT_a_bUﬃ_T t7p®UﬃzUTiT»















8%  (%.%ﬂ(% # 8., % ' ﬂ 98 %















c2` := Var((X|e`)L2T ), n ≥ 1 
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(x) := E min
1≤i≤N
|X − xi|2H , x∈ HN .
 ¿fÃ
 ¿  4
(a)
?%
x := (x1, . . . , xN )∈ HN
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Ci(x)(X)(xi −X)) = 2
∫
Ci(x)
(xi − ξ)PX(dξ), 1 ≤ i ≤ N,
30m Ô95
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i.e. {f > 0} = (m, M) 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xzcR| {{X∈ Ci(x)}, i = 1, . . . , N} }ﬃp{jcm}Tj|mU
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H1 := {h ∈ L2
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F : H → R xzcR|
U{Uﬃia^
x = (x1, . . . , xN )∈ HN
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‖X − X̂xN‖2 = 0
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θ : H → R+ 8% 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i.e. |F (x) − F (y)| ≤ [F ]
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|x − y| (θ(x) + θ(y)) 
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θ(X)∈ L4(P)   %
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F : H → R
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θ(X) ∈ Lp(P) pziUﬃ{Uﬃia^
p ≥ 1 »m`PRUﬃc¼»Rp{iU{UTi^ ε∈ (0, 1] »
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∀ ξ ∈ L2
T

































∀ ξ ∈ L2
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` ∈ L  x(`) := (x(`)1 , . . . , x(`)N`) ∈ RN`
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`x := max{` / N` >
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` ∈ L »¢`PRU.}TpzShy=p{cRUﬃcf`b_pz
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X∈ Ci(x) j c` ξ`∈ c` Ci`(x(`)), ` ≥ 1
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 , ` = 1, . . . , m
N
, N` = 1, ` ≥ mN + 1, N` := 1.
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minx∈Opq(N) ‖X − X̂c⊗xN‖2
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‖W α − Ŵ αχ‖2 ≤ min
x∈Opq(N)
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(s, t) 7→ E(XsXt) j_xIxzjl¤xzRlUz 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∀ `∈ L, λ` > 0 3JM Ô 5
_ajcR}ﬃU¯pz`bPRUTi®*j_aU
suppX 6= H  \OPRUﬃc¼»`PRjl_Uﬃj{Uﬃc3Rxz_bjl_·j_.eRcRjlkfeRUz  v§c }Ix_bU X j_·jlc 0xz}` x
RcRjl`bU¯|RjlShUﬃcR_bjlp{c9xz«xzeR_b_aj¤xzc {UT}`p{iﬃ»`bPRUTc¼»Shpz_a`pz®*P9x` pzp®*_.ibUﬃS5xzjlcR_`bibeRU¯f^ _bU`b`bjcR
d := min{` ≥ 1 / λ` > 0} xzcm|­}Tp{cR_aj|RUﬃibjlcR L := {1, . . . , d} jcR_`UTxz|­pz {1, . . . , `, . . .} xz_xzc
jlcR|RU'ª_bU`I 
½p{cm_bUTkfeRUﬃc`l^











































































L2([0, T ]× Ω, d P⊗ dt) 5 3¶3 Ï 
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, ` ≥ 1,
3JM Ï M 5





























ξ ∼ N (0; 1) 5 
OPmUT_bU kfe9xzc`jµ`jUﬃ_ﬁ®*PRj}~P xzibU³UIxz_^ `p¬}Tp{SyRem`bU³em_bjcm 30m  5xibU xziaUIxz|m^ ´zUTyM` p  ljcRU°eRy@`p











































x(`), ` ∈ L  #%
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λ`, `∈ L »M`bP9x`
σ(X̂
√
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` ≥ 1. 3JM âŁ95
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N ∈ {1, . . . , Nmax} »

`PmU_bjﬃU






1 × · · · ×N rec` × · · · ×N rec`rec
» 3®*jµ`P

































N = 1, 10,
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N 7→ DWN (
√
λ ⊗ xopt) p{i














log N + 0.5
, 1 ≤ N ≤ 10 000.






































































Nmax = 11 519
±Y`bPfeR_
N = 13 500
jc O$xzRlU
ymibp3j|RUﬃ_*®p{ia_bUWibUT_aeRl`b_`P9xzc






















































O$xzRUW3  	 ﬂ 











       , , !  {M 0Ã   Ã  Ã  , FR! ¿ rM ¿ Ã,   ¯ ! 	    
¿ r  ÌÃ 5
 ¿
















OPmj_ymibp3}TUT_a_jl_jlcfzp{lzUT|jlch`bPRUY}ﬃp{c`ibpz=xziaj¤x`bU*xziaj¤xzmU*pz¼`bPRUYs7_bj¤xcﬁ½#xzl 3_bUﬃUYy9xzibxz{ibxzyRP M3  1=5' 
uﬂjlib_`7cmpz`U`P9xr`Yp{cmU}Txzc·jlcf`bUT{ibx`UWx¨xzibPfeRcRUﬃcM¦×©Fp3QﬃzUUªMy9xcR_bjlp{c pz$`PRU²ibp®*cRjxzc·Spz`bjp{c¼ 
v§c0xz}`I»





















































































































`≥1 λ` < +∞
xzcR|
ξ` ∼




















































Wsds) = σ(Ŵ ) = σ(ξ
`, ` ≥ 1)
_ap`bP9x`T»
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λ ⊗ xN )N≥1  ' ﬂ .%$
(ﬃ!,-0ﬁ
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(a)
OGUTSy=p{ixziajµ^h_aUﬃ`





























































ξ` − ξ̂`, ` ≥ 1 »¢xzibUjlcR|RUﬃy;UﬃcR|RUTc`hxzcR|
}ﬃUTc`UﬃibUﬃ|_ajcR}ﬃU
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L2
T




























E(Ψ(W )) = E(Ψ(Ŵ N)) +
1
2
E(D2Ψ(Ŵ N).(W − Ŵ N)⊗2) + 1
6
E(D3Ψ(ζ).(W − Ŵ N)⊗3)
_ajcR}ﬃU




E(D2Ψ(Ŵ N).(W − Ŵ N)⊗2) = O ((log N)−1) ,
mem`dibUT}ﬃUTc`ﬀ3 9cRjµ`U¥|RjlShUﬃcR_bjlp{c9xzF5¢iaUT_beml`_ 3_bUTU-;B1<J»9OPRUTp{iaUTS 
 5_aeR{{Uﬃ_a`*`PRx`I»RSp{iaU¥yRibUﬃ}Tj_aUTµ^{»


















M  N r » r∈ (0, 1)  ¡]Mp{µ3jcR(`bPRUjcmUIxzi#_^3_a`UﬃS

















log N×E(Ψ(Ŵ N))− log M×E(Ψ(Ŵ M))
































































x := max(x, 0)
|mUTcRpz`bUT_ﬁ`PmU°cRp{cRcRUﬃx`bjl{U·y9xzia`pz`PRU°iaUIxz&cfeRS;Uﬃi
x
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λ⊗x) ≤ Cas(s0, K).
u9eRi`PRUﬃibSp{ibU»Rjl`p{lp®*_#iap{S 3R 195#xzcR|A3R  1ﬁC95`P9xr`I»mp{i*xcf^
x∈ Opq(N) »
0 ≤ Cas(s0, K)− Ĉas(s0, K,
√
λ⊗x) ≤ 2 s0σe−rT+(r−σ
2
2
)+T E(| exp (σW )|
L2
T
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| = o((log N)− 1−ε2 ) xz_ N → +∞ p{iU{Uﬃia^ ε > 0.
(b) -
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CBS(x, y, r, σ, θ)
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(c) -
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  	 ﬀ
vÌ`jl_xzl_bp(y=p{_b_ajRlU7`bpeR_bU&`bPRU&p{lp®*jcR½#xz ¦
noem`dy9xibjl`§^

















−Ke−rT + P̂as(s0, K, χN). 3	M  Ô{95
30V7pz`bUd`bP9x`¢`PRUYnoem`}ﬃp{c`jlcR{UTc`}T¤xjS jl_cmpz`#xW}Tp{czUªheRcR}ﬃ`bjp{cRxzCpzA`bPRUY{UﬃcRUTiaj}7²ibp®*cRjxzc5yRx`P
_ap `P9xr`(cRp°jlcRUTkfe9xzljl`§^³_bem}~P x_J3M  â9C95PRp{l|R_p{i






























s0 exp (σŴt − σ2t2 ) dt
 GO	®p7xzibUo_aUT}ﬃp{cR|pzib|RUﬃiGSUﬃ`bPM¦
p3|R_ﬃ±ﬂ`PRU*`ibxzy=UTTpzj|ShU`PRp3|¼»`PRU ,I#ﬃ
























s0 = K = 100, T = 1, r = 10%, σ = 20%
 
OPRUWibUUTiaUTcR}ﬃUWxzleRUT_#p{i#`bPRUsY_aj¤xzc½#xzlFxzcR|noem`7xzibU»R_a`bj;p{lp®*jlcR$;B1Ł@<
sY_aj¤xzc½#xzlFnoibUﬃShjleRS M  ÏŁ1 OPRUﬃp{ibU`jl}IxzFs7_bj¤xcnoem`7noibUﬃShjleRS M Ô 

OPRU.=UT_a`}ﬃp{Shymibp{Sj_aU;U`§®UﬃUTc }Tp{SyRU'ªMjl`§^­xcR| UH}TjUﬃcR}ﬃ^Njl_(`PRU_aUT}TpzcR| pzib|RUﬃiSj|my;p{jlc`
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xzleRUI3 ≈ 7.041 5¡®*jµ`Pxzl=`bPRUYp{eRiShU`PRp3|R_T oOPmj_#}ﬃp{ShUﬃ_ibpzS `bPRU&_b}TxzUY_by=UT}Tjﬃ9}Ixr`jpzc_bjlcR}TU¥p{emi
xjS jlc`bPRj_ 9ib_`U'ªMy;UﬃibjSUTc`j_¡UªM}ﬃeR_ajl{Uﬃl^`pW}TpzShy9xibU*`PRUd|Rj;UTiaUTc` 	!, %¡jlc`UTzix`bjp{cSUﬃ`PmpM|R_ﬃ 



























































|mj_bym¤xI^3_`bPRUh½#xzﬂyRibUﬃShjleRS p{M`~xzjlcRUT| eR_ajcR`PRUh½#xzlµ¦§n¡eM`¥y9xziajl`§^°iaUT¤xr`jpzcG3M  â95¥xzcm| `bPRUﬂR `P
}ﬃp{emShc43ibUT_ay¼ ¢eR_bjlcR 3M  â95xcR|.`bPRU_bj ªM`bP}ﬃp{emShc65' 
OPRU5ibUT_aeRl`b_jlc¯O$xzRlUT_m»ﬂR»ºxziaU5jlc¯x.|RUT_a}TUTcm|RjcR°pzib|RUﬃi  ! Aﬂ(%('.ﬃ%(  
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N ≥ 1 000    jl`Pmjc`PRjl_¢ibxzcR{Udpz¼xzleRUT_¢pz N 3 N≤ 10 000 5ﬂ`PRUd}TpzShyReM`~x`bjp{cj_¡jcm_a`~xcf`xzcRUﬃp{eR_T 
©FU`&eR_7cRpz`UW`P9xr`Y`PmU(¨¥UTSc9xr¦ ¡p{ib_`Y}ﬃp{c`ibpzGxziaj¤x`bUxziaj¤xzmU 30}ﬃp{eRScR_dR» 
m»C 5d_bUﬃUTS_&{lp{9xzll^
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2× Std96 20 (24.49%) (1.14%) (37.11%) (1.33%) (12.45%) (0.47%) í
ßã î	 AÐaÖ0ÍGÑÐaäÊ	#è ?  ßﬃã­åbî × ç × îÚ
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ßã î	 ãé ßﬃÞﬃî ãré ßﬃãß îé Oæã îé Oßﬃß Ýé ﬃãﬃÞå Ýé IÝ~æ Oﬃî-ﬀ O
ßã î	 ãé ßﬃÞå ãré ßIÝ'Þ îé OTÝ~ß îé Oßﬃã Ýé TÞ'æﬃî Ýé IÝç åaã%ﬀdã
ßã î	 ãé ßﬃÞ	 ãré ßIÝ'î îé Oæå îé Oßﬃã Ýé TÞ'ßﬃÞ Ýé IÝ'Þ î~çﬁﬀ7î-ﬀ7î














2× Std966 20 (7.72%) (0.36%) (11.70%) (0.42%) (3.93%) (0.14%) í
ßãã î
 ;ÐbÖÍ	ÑÐbä×ÊèE ? P ßãﬃãQ î O × Ý × O × îÚ
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 ãé ßæTÝ ãé ßßTî îé Oﬃæﬃî îé Oæã ÝIé ãrå ÝIé ãﬃÞ çTãUﬀYÝ-ﬀ O
ßãã î
 ãé ßæ'ç ãé ßßTÞ îé OIÝ~æ îé OæﬃÞ ÝIé ﬃÞTÝ ÝIé ã'ç îOUﬀYÝ-ﬀdã
ßãã î
 ãé ßæ'ç ãé ßæﬃß îé Oﬃæ'ç îé Oææ ÝIé ã O ÝIé ãTÝ ãﬃßUﬀYÝ-ﬀ7î
ßãã î
 ãé ßæO ãé ßßç îé OIÝ~ß îé Oæã ÝIé ﬃÞæ ÝIé ãﬃÞ îOUﬀåaç%ﬀ O
ßãã î
 ãé ßæ	 ãé ßß îé Oﬃæ	 îé OæTÝ ÝIé ﬃÞß ÝIé ãã îOUﬀ7îåVﬀ7î
ßãã î
 ãé ßTÝIå ãé ßTÝﬃÝ îé Oﬃææ îé OßO ÝIé ãIÝ ÝIé TÝ'î ãﬃßUﬀåaç
ßãã î
 ãé ßTÝ  ãé ßTÝ'æ îé Oﬃææ îé OßO ÝIé ãﬃã ÝIé TÝ'î çTãUﬀ7îå
ßãã î
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2× Std9984 20 (2.40%) (0.11%) (3.64%) (0.13%) (1.22%) (0.04%) í
ß=ßæ'ç î	 ;ÐbÖÍ	ÑÐbä×Êè3é ?  ß=ßæ'ç = îã × æ × ç × O × î × îÚ
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ß=ßæ'ç î	 ÝIé 	 O ÝIé 	ﬃæ îé OIÝ~ã îé OIÝ~ß ÝIé ﬃÞÞ ÝIé ﬃÞæ Oß-ﬀ7æ%ﬀ*ç%ﬀ7î-ﬀYî-ﬀ7î
ß=ßæ'ç î	 ÝIé 	 O ÝIé 	ﬃæ îé OIÝ~ã îé OIÝ~ß ÝIé ﬃÞÞ ÝIé ﬃÞæ Oß-ﬀ7æ%ﬀ*ç%ﬀ*çﬁﬀYî
ß=ßæ'ç î	 ÝIé 	 O ÝIé 	ﬃã îé OIÝ~æ îé Oﬃæ	 ÝIé ﬃÞﬃÝ ÝIé ﬃÞß ÞîUﬀWåbîUﬀ*ç5ﬀ7îUﬀ7î
ß=ßæ'ç î	 ÝIé 	 O ÝIé 	IÝ îé OIÝÝ îé Oﬃæ	 ÝIé ﬃÞ'ã ÝIé ﬃÞß ÞîUﬀ7æ%ﬀdã-ﬀ7î-ﬀYî
ß=ßæ'ç î	 ÝIé 	 O ÝIé 	ﬃã îé OIÝ~æ îé Oﬃæ	 ÝIé ﬃÞ'ã ÝIé ﬃÞß çﬃæ-ﬀWå O-ﬀ*ç5ﬀ7îUﬀ7î
ß=ßæ'ç · · · · · · · · · ÐÍ¶ä · · · · · · · · · · · ·
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log
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t , S0 = s0 > 0,
3M  ÏzŁ95
∗[.4em]dvt = k(a− vt)dt + ϑ√vtdW 2t v0 > 0,
®*jl`bP
























;â@<xzcR| ; M<J»ﬂy¼ Ïz5 OPRUTiaUTjl_(x_aUTSjµ¦Ì}Tpz_bUT| p{iaS p{iWxzcmjxﬁÆoeRibp{y=UIxc
½#xRxcR|noem`¡p{ym`bjp{cR_$9xz_aUT|p{c_bp{SU#jlcf`bUT{ibxz_$pzC`PRU}~PRxzixz}`Uﬃibj_`jl}eRcR}`jpzc(p{iﬂ®*PRjl}~Px}ﬃp{_aUT|












CallHest(S0, K, r) = e
−rT E((S
T






























































































CallBS(s0, K, T, σ, r)
|RUﬃcRpz`Uﬃ_#`PRUYibUTzeR¤xzi































È'àÑÈ'àÎÏàTÍJÐ ËÌÈ'Ó	 ëàä§ÍJÎÏÊàÈ'ÓºÊ	 (vs)
é 	oÍÐá~È'Ë¶ÎÏÈàrä×Ð¥èË¶Êä×ÐbÖJÖ




Í Ðà¡ÊﬃàÐ È$ ºÈ'èèrÓ  ºëàrÑÐËMÈèèË¶ÊèË¶Î È~ÍJÐ9Ë¶Ð ﬃëÓ È'Ë¶ÎâÍﬁ ﬂÈÖ¶Ö0ë #èÍ¶ÎÔÊﬃàfÚ$¤ÍÊþ Ö	 ÊË ¢ëÓ È¼Í¶Ê	ÍrÐ	 ëàrä×ÍJÎÏÊà
ϕ(v) :=
√





ﬂﬃﬂ !"$#%ﬂ !&!&%(' 9M
®*jl`bP




















(1− ρ2)v¯) 12 , r) .
s7cxzc9xzlp{{p{eR_$p{ibS(em¤xYPRpz|R_ºp{i
PutHest(S0, K, T, v0, r)


















 	    


























dvt = b(vt)dt + ϑ(vt)dW
2























yNi (t) = L
−1(uNi (t))
®*PRUTiaU
uNi (t) = L(v0) +
∫ t
0
β(uNi (t))dt + χ
N
i (t), i = 1, . . . , N.
ÆolUTSUTc`~xzi^³}Tp{SyRem`x`jlp{cR_W_bPRp®`P9xr`
yN = (yNi )1≤i≤N
j__bp{lem`jlp{c³pz#`PmU_a^3_a`bUTS pzjc`bUT{ibxz
Uﬃkfe9x`jlp{cR_
















































2), N ≥ 1,
_bx`jl_ 9Uﬃ_ ‖ |v−v˜N |
L2
T
‖p = O((log N)−1/2)
»
























(b(v) = −k(v − a) » ϑ(v) = ϑ√v 5'» yN _x`bj_ 9UT_




















`bPRU.yRibp3pz&p¥OPRUTpzibUTS 1.jc ;1I@<d_bPRp®*_h`bP9x` ‖ |v − v˜N |
L2
T
























dW 2t , X0 =
√
v0.





















, i = (i1, . . . , i`, . . .)∈
∏
`≥1





















ﬂﬃﬂ !"$#%ﬂ !&!&%(' {
xibU¥{jµ{UTcp{iU{UTi^
i = (i1, . . . , i`, . . .)∈
∏
`≥1{1, . . . , N`}
^







































p∈ [1, 2) »
‖X˜N −X‖p ≤ Cp,k,ϑ,T‖Ŵ 2












































3	M   M 5
OPmUTc¼»Cp{cRU¥|mUTibjµ{Uﬃ_diap{S 3	M    
95`P9xr`I»mp{iU{Uﬃia^
p∈ [1, 2] »














CallHest(S0, K, T, r)
f^
CallHest(s0, K, T, v0, r) = E(Φc(ρ(vT − v0), v¯T ))
3	M  Ïz95









































jlc 3	M   
{Ł95  u9eRi`PRUﬃibSp{ibU»eRcm}ﬃ`jlp{cR_
σ 7→ PutBS(s0, K, T, σ, r) xzcR|jl`_h½#xzl*}Tp{eRc`bUTibyRxzia`xzibU
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PutHest(s0, K, T, r) = E(Ψp(W
2))
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s0 = 50, r = 0.05, T = 1, ρ = 0.5, v0 = a = 0.01, ϑ = 0.1, k = 0.25
_ap.`bP9x`
ϑ2 = 4 k a
30xzcR|
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 ρ = 0.5  K 44 45 46 47 48 49 50

ÐaÖ0ÍJÊﬃàWïAÈ'ÓÏÓ@lÜFÐ 	
 8.18 7.26 6.36 5.49 4.68 3.93 3.26

ä×Ë¶ërÑÐﬂØ¥ÊﬃàTÍJÐ¢ïAÈ'Ë¶ÓÔÊ( 2× Std10 000  (0.64%) (0.72%) (0.82%) (0.94%) (1.08%) (1.26%) (1.44%)

ä×Ë¶ërÑÐ FQ 8.14 7.21 6.31 5.45 4.64 3.89 3.22
N = 9 984 (0.50%) (0.57%) (0.67%) (0.79%) (0.94%) (1.11%) (1.31%)
FQ FÎâÍ ï
í
ÒèrÈ'Ë¶ÎÔÍﬁ  8.18 7.25 6.35 5.49 4.68 3.93 3.26














ÒhèrÈËJÎÔÍﬁ  8.18 7.26 6.36 5.49 4.68 3.93 3.26
(0.01%) (0.01%) (0.00%) (0.00%) (0.00%) (0.00%) (0.00%)
 ρ = 0.5  K 51 52 53 54 55 56

ÐbÖÍ¶ÊàïAÈ'ÓÏÓ@lÜFÐ 	
 2.68 2.18 1.77 1.42 1.14 0.91

ä×Ë¶ërÑÐGØ¥ÊﬃàTÍJÐïAÈ'Ë¶ÓÏÊ  2× Std10 000  (1.66%) (1.90%) (2.14%) (2.42%) (2.70%) (3.02%)

ä×Ë¶ërÑÐ FQ 2.64 2.14 1.73 1.39 1.11 0.89
N = 9 984 (1.53%) (1.77%) (2.01%) (2.21%) (2.38%) (2.61%)
FQ FÎâÍ Wï
í
ÒèrÈËJÎÔÍﬁ  2.68 2.18 1.77 1.43 1.15 0.93














Ò5èÈ'Ë¶ÎâÍﬁ  2.68 2.18 1.77 1.42 1.14 0.91
(0.01%) (0.01%) (0.00%) (0.05%) (0.15%) (0.20%)
.
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N = 10 000
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E(F (W )) = E(F (Ŵ N)) + E
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L−→ N (0; ‖F (W )− F (Ŵ N)‖2)
x_
M → +∞ _ap(`P9xr`jµ F jl__ajSyRl^x©FjyR_a}~PRjl`b7eRcR}`jlp{c9xz 30lj´Ud`bPRU&y9xI^{p ·pzF`bPRUYs7_bjxzcﬁ½#xzl!5
xcR|jµ
Ŵ N , N ≥ 1, j_*xix`bU¥p{ym`bjShxzA_aUTkfeRUTcm}TUpﬂ_a}IxzlUT|.yRibp3|ReR}`*k3eRxzc`jTx`jlp{c¼»m`bPRUTc
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|F (X) − F (X̂x)| ≤ [F ]Liploc|X − X̂x|(θ(X) + θ(X̂x)).
  ﬁﬂ/|7 _^ x ﬁf^pa _3+ b 01  87
E|F (X) − F (X̂x)| ≤ [F ]Liploc‖X − X̂x‖2(‖θ(X)‖2 + ‖θ(X̂x)‖2).
Wa
θ2
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L(H)
1
|F (X) − F (X̂x)− (DF (X̂x), X − X̂x)| ≤ sup
z∈(X, bXx)
‖DF (z) −DF (X̂x)‖|X − X̂x|
≤ [DF ]α |X − X̂x|1+α.
z ;?b   147
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‖DF (z)−DF (X̂x)‖ ≤ [DF ]Liploc|X − X̂x|(θ(X̂x) + sup
z∈(X, bXx)
θ(z))
≤ [DF ]Liploc|X − X̂x|(θ(X̂x) + max(θ(X), θ(X̂x)))
≤ [DF ]Liploc|X − X̂x|(2θ(X̂x) + θ(X)).
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λ ⊗ x ﬁ
ﬂ N = 10 ! Nrec = 2 × 5 = 10 "  N = 50 ! Nrec =

















 0  200  400  600  800  1000
N --> Distortion(N)
N --> min(Distortion(k), k<=N)
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N 7→ DWN (
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 1  10  100  1000  10000  100000
N --> 1/min(Distortion(k), k<=N)
4*log(x)
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N = 9 984
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